Indole-3-carbinol as a chemopreventive agent in 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) carcinogenesis: inhibition of PhIP-DNA adduct formation, acceleration of PhIP metabolism, and induction of cytochrome P450 in female F344 rats.
The chemopreventive properties of dietary indole-3-carbinol (I3C) were evaluated by assessing its effect on DNA adduct formation and metabolism of the dietary carcinogen, 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP), and the induction of cytochromes P450 1A1 and -1A2 in female F344 rats. In experiment 1, animals on I3C diets (0, 0.02% or 0.1%, w/w) were treated by gavage with 1mg/kg/day of PhIP for 23 days. On days 2, 9, 16 and 23, their 24-hr urine was collected and unmetabolized PhIP was measured by GC/MS. On day 24, the animals were sacrificed, and DNA from pancreas, spleen, white blood cells (WBCs), lung, colon, kidney, mammary epithelial cells, caecum, heart, small intestine, liver and stomach was isolated for determination of PhIP-DNA adduct levels by (32)P-postlabelling assays. Except in the mammary gland, I3C diets significantly inhibited PhIP-DNA adduct formation in WBCs and in all organs, ranging from 34.7 to 67.7% with the 0.02% I3C diet to 68.4 to 95.3% with the 0.1% I3C diet. I3C diets also significantly decreased the concentration of urinary unmetabolized PhIP to 29.5-38.4% (0.02% I3C) and 12.8-17.8% (0.1% I3C) of values obtained with the I3C-free diet. In experiment 2, animals were either treated by intubation of I3C at 100 or 200mg/kg for 2 consecutive days or given an I3C-containing diet (0.02% or 0.1%, w/w) for 2 weeks. The expression and activity of cytochromes P450 1A1 and -1A2 were studied by Northern blots, Western blots, and in vitro enzyme determinations. Both the expression and activity of these cytochromes were induced by all of the I3C treatments. It is concluded that, in the female F344 rat, dietary I3C inhibits PhIP-DNA adduct formation and accelerates PhIP metabolism, probably through induction of cytochromes P450 1A1 and -1A2. The chemopreventive properties of I3C in PhIP-induced carcinogenesis are probably mediated through enhancement of PhIP detoxification pathways.